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Description 
Cosmetic Covers for Prosthetic Limbs 

Background of Invention 

[0001] This disclosure is a continuation-in-part of pending U.S. 
patent application bearing serial number 10/063,417, 
filed 04/22/2002, by the same inventor and the same ti- 
tle. 

[0002] Field of the invention 

[0003] This invention relates, generally, to the art of prosthetics. 

More particularly, it relates to cosmetic covers for en- 

doskeletal prostheses. 
[0004] Description of the prior art 

[0005] Exoskeletal prosthetic devices were in common use as re- 
cently as thirty (30) years ago. They are made of materials 
such as wood, fiberglass, or other suitable materials that 
may be shaped to approximate the appearance of a limb. 
The ability to provide the general appearance of a human 
limb is the primary advantage of an exoskeletal device. 

[0006] Exoskeletal devices also have the advantage of being rela- 



tively easy to manufacture because they are made in one 
piece. Thus, they are weight-bearing and do not require 
supplementation with additional structural elements. 

[0007] However, because an exoskeletal device is made in one 

piece, it cannot be adjusted as the user's gait changes and 
as the residual limb shrinks over time. 

[0008] Endoskeletal prostheses have gradually supplanted ex- 
oskeletal devices during the last thirty years for several 
reasons. An endoskeletal device is stronger than an ex- 
oskeletal device of the same weight, and it can be ad- 
justed over time as a user's gait changes and as a user's 
residual limb changes in size. The primary drawback of an 
endoskeletal prosthesis is that it has a functional, utilitar- 
ian or mechanical appearance and therefore bears little 
resemblance to the limb it replaces. For example, an en- 
doskeletal prosthesis that performs the function of the 
tibia and Peron bones of a leg is provided in the form of 
straight pylon that does not resemble a human leg. 

[0009] Moreover, endoskeletal prostheses are not one-piece 
structures. For a below knee amputee, an endoskeletal 
device will include a form-fitting socket for receiving a 
residual limb, a pylon that performs the function of the 
tibia and Peron bones in a human leg, a prosthestic foot 



that takes the reaction force from the ground and trans- 
mits it to the pylon and socket and ultimately to the bone 
structure of the amputee, and connection hardware that 
interconnects the various components. More particularly, 
connection hardware is required between the distal end of 
the socket and the proximal end of the pylon and between 
the distal end of the pylon and the proximal end of the 
prosthetic foot. 

[0010] An above knee prosthesis requires all of the below-knee 
components, and a prosthetic knee joint as well. It pro- 
vides angular motion similar to that of a human knee. 

[0011] one advantage of having separate components is that a 
worn part may be replaced without replacing the entire 
prosthesis. An exoskeletal prosthesis, on the other hand, 
must be replaced in toto if any part thereof requires re- 
placement. 

[0012] Because endoskeletal prostheses are machine components 
with inadequate aesthetic value, the art has developed 
several techniques for covering the pylon with a cosmetic 
covering that approaches the appearance of a human 
limb. A common cosmetic covering is a foam known in the 
art as prosthetic foam. It can be shaped to substantially 
conform to the shape of a limb. Typically, the sound limb 



of an amputee is used as a model. The foam that covers 
the pylon is sculpted to look like the sound limb in shape 
and size. It is then spray painted with a flexible paint hav- 
ing a skin tone that matches the coloration of the sound 
leg. A skin tone stocking is then placed over the painted 
foam and a cosmetic cover is placed over the stocking. 
Depending upon the color of the cosmetic cover, it may or 
may not be painted. Thus, the cosmetic cover ensleeves 
the prosthetic foot, the foam-covered pylon, the pros- 
thetic knee, and at least the distal end of the socket in 
above-knee amputation applications. In below knee appli- 
cations where no prosthetic knee is required, the cosmetic 
cover ensleeves the prosthetic foot, the foam-covered py- 
lon, and at least the distal end of the socket. 

[0013] t wo types of cosmetic covers have been developed for use 
with endoskeletal prostheses. Each of them has advanta- 
geous as well as disadvantageous properties. 

[0014] The first type of cosmetic cover is substantially inelastic. 
Cosmetic covers exhibiting low elasticity are mass pro- 
duced in many different sizes and shapes in the hope that 
a reasonable match may be found for each user. However, 
due to the wide variation in such parameters as ankle and 
calf geometry, both in circumference and longitudinal 



profile, a suitable match is seldom made between such an 
"off the shelf'product and the geometry of an amputee's 
limb. Moreover, due to the low elasticity of such a cover, it 
cannot conform to the surface details in the prosthetic 
foam that covers the pylon of an endoprosthetic device. A 
prosthetist may work diligently and with artistry to fashion 
a prosthetic foam cover that provides a good match to the 
amputee's sound limb, only to have the details of the 
prosthetic foam obliterated by an inelastic cosmetic cover 
that inadequately conforms to the realistic surfaces cre- 
ated by the prosthestist. 
[0015] The second type of cosmetic cover has good elasticity 
characteristics and thus does not hide the work of the 
prosthetist. This type of cosmetic cover is desirable be- 
cause it conforms exactly to the surface contour of the 
underlying prosthetic foam. Accordingly, the appearance 
of the prosthesis closely matches the appearance of the 
sound limb. 

[0016] Highly elastic form-fitting cosmetic covers are thus ini- 
tially more desirable than the inelastic type. Unfortunately, 
the bias provided by the elasticity continuously bears 
against the underlying prosthetic foam, applying a uni- 
form pressure to it. After a few weeks or months, depend- 



ing upon such factors as the stiffness of the foam and the 
elasticity of the cosmetic cover, the underlying foam sus- 
tains a set and shrinks. A uniform shrinkage in circumfer- 
ence is of little or no concern throughout most sections of 
the prosthesis, but in an above-knee prosthesis, it is 
problematic at the junction between the distal end of the 
prosthestic knee joint and the proximal end of the pros- 
thetic foam, and the junction between the proximal end of 
the prosthetic foot and the distal end of the prosthetic 
foam. Neither the prosthetic knee joint nor the prosthetic 
foot are foam-covered so such parts do not undergo 
shrinkage. Thus, in above knee applications, a visible line 
of demarcation forms at the juncture between the pros- 
thetic knee joint and the proximal end of the foam, and 
between the distal end of the foam and the prosthetic 
foot. In below knee applications, a visible line of demarca- 
tion forms at the juncture between the proximal end of 
the foam and the distal end of the socket and the distal 
end of the foam and the proximal end of the prosthetic 
foot. These lines of demarcation destroy the semblance of 
normalcy created by the careful sculpting and painting of 
the foam and the contour-following elasticity of the cos- 
metic cover. 



[0017] B 0t h types of cosmetic covers are thus understood to have 
significant drawbacks. What is needed is a cosmetic cover 
that provides the form-fitting benefits of a highly elastic 
cover without also causing the shrinkage of the underlying 
foam. The needed cosmetic cover would conform exactly 
to the underlying foam, as would a highly elastic cover, 
but would not apply a pressure thereto. 

[0018] However, in view of the prior art considered as a whole at 
the time the present invention was made, it was not obvi- 
ous to those of ordinary skill in the pertinent art how 
these inherently contradictory requirements could be ful- 
filled. 
Summary of Invention 

[0019] jhe long-standing but heretofore unfulfilled need for an 
improved cosmetic cover for an endoskeletal prosthesis is 
now met by a new, useful, and nonobvious invention. The 
invention provides a cosmetic cover that conforms pre- 
cisely to the prosthetic foam it overlies without compress- 
ing the foam and causing development of lines of demar- 
cation between foam-covered and non-foam-covered 
parts of the prosthesis. 

[0020] jhe novel cosmetic cover of this invention includes a 
plastic sleeve having an elastic reinforced textile inside 



that has been pre-stretched so that it may be easily 
donned over a finished prosthesis and then heat shrunk 
into place. Different sections of the cosmetic cover are 
stretched by different percentages. A balloon, for compar- 
ison purposes, has a uniform thickness so that when it is 
inflated, all sections thereof are stretched by the same 
percentage. Thus, the geometry of an inflated balloon 
substantially matches the geometry of the balloon prior to 
inflation. The novel cosmetic cover of this invention, in 
contrast to a balloon, includes sections that are stretched 
to differing degrees. 
[0021] The sections of the novel cosmetic cover that are sub- 
jected to more stress and wear during use are either: 1) 
made thicker; 2) made the same thickness but with fabric 
incorporated thereinto; or 3) made thicker and with fabric 
incorporated thereinto. In the first case, thicker sections 
of the plastic sleeve will stretch less than thinner sections 
thereof. In the second situation, the fabric is less elastic 
than the plastic sleeve so those sections of the plastic 
sleeve having fabric incorporated thereinto will stretch 
less than those sections of the plastic sleeve lacking fabric 
reinforcement. In the third scenario, the thicker sections 
of the plastic sleeve will also be fabric-reinforced so such 



sections will stretch less than sections that are thicker but 
not fabric reinforced or fabric reinforced but not thicker. 
[0022] The ankle section and the foot section of a cosmetic cover 
are among the sections that are subjected to the greatest 
amount of wear and that therefore require greater thick- 
ness or fabric reinforcement, or both, to reduce their 
elasticity. 

[0023] Some sections of a cosmetic cover should be pre- 

stretched to facilitate their donning over a completed 
prosthesis. Specifically, the ankle and foot sections should 
be larger when stretched to facilitate introduction of the 
prosthetic foot thereinto. Accordingly, when the novel 
cosmetic cover is pre-stretched, the ankle and foot sec- 
tions thereof are stretched more than the other sections. 
Such stretching may be performed by inflating the cos- 
metic cover inside a preformed shell that constrains some 
sections against stretching but not other sections. The 
cosmetic cover is then heated and cooled in the stretched 
form. It may also be performed mechanically by tension- 
ing arms, in which case the cover is heated and cooled in 
the pre-stretched form. 

[0024] The first cosmetic cover disclosed herein is used with an 
endoskeletal prosthesis of the type having utility in below 



knee amputations. The prosthesis includes a socket, a py- 
lon, and a prosthetic foot. A pylon is covered with a pros- 
thetic foam and the foam is contoured to match a contour 
of a sound limb. Areas of the plastic sleeve that do not 
conform to a contour of the prosthetic foam are shrunk by 
heating said areas until said areas conform to said con- 
tour. Alternatively, the cover can be shrunk to size by 
placing the whole prosthesis in an oven for a few minutes. 
When the heat source is removed, the substantially inelas- 
tic, yet easily deformable plastic sleeve does not exert 
enough pressure upon the prosthetic foam to cause it to 
compress. Therefore, no visible lines of demarcation form 
between the prosthetic foot and the distal end of the 
foam-covered pylon and no visible lines of demarcation 
form between the proximal end of the foam-covered py- 
lon and the socket. 

[0025] The second cosmetic cover disclosed herein is used with 
an endoskeletal prosthesis of the type having utility in 
above knee amputations. The prosthesis includes a 
socket, an upper pylon, a prosthetic knee, a lower pylon, 
and a prosthetic foot. 

[0026] The upper pylon, the knee joint, and the lower pylon are 
covered with a prosthetic foam and the foam is contoured 



to match a contour of a sound limb. The cosmetic cover is 
placed into ensleeving relation to the prosthetic foot, the 
lower pylon, the prosthetic knee, the upper pylon, and the 
socket. 

[0027] Areas of the plastic sleeve that do not conform to a con- 
tour of the prosthetic foam are shrunk by heating until 
said areas conform to said contour. Alternatively, the 
cover can be shrunk to size by placing the whole prosthe- 
sis in an oven for a few minutes. When the heat source is 
removed, the novel substantially inelastic, yet easily de- 
formable plastic sleeve does not exert sufficient pressure 
upon the prosthetic foam to cause it to compress. There- 
fore, no visible lines of demarcation form between the 
distal end of the socket and a proximal end of the upper 
pylon-covering prosthetic foam. Nor do any visible lines 
of demarcation form the distal end of the prosthetic foam 
and the proximal end of the prosthetic foot. 

[0028] An important object of this invention is to provide a cos- 
metic cover that overlies an endoskeletal prosthesis that 
includes prosthetic foam-covered parts and that conforms 
exactly to the contour of said foam to show all of the 
structural details thereof. 

[0029] Another important object is to provide a cosmetic cover 



that does not compress the prosthetic foam that it over- 
lies. 

[0030] These and other important objects, advantages, and fea- 
tures of the invention will become clear as this description 
proceeds. 

[0031] The invention accordingly comprises the features of con- 
struction, combination of elements, and arrangement of 
parts that will be exemplified in the description set forth 
hereinafter and the scope of the invention will be indi- 
cated in the claims. 
Brief Description of Drawings 

[0032] For a fuller understanding of the nature and objects of the 
invention, reference should be made to the following de- 
tailed description, taken in connection with the accompa- 
nying drawings, in which: 

[0033] pig. 1 is a perspective view of a cosmetic cover made in 
accordance with the teachings of this invention; 

[0034] Fig. 2 is a diagrammatic view of an endoskeletal prosthe- 
sis for use in a below knee amputation; 

[0035] Fig. 3 is a diagrammatic view of an endoskeletal prosthe- 
sis for use in an above knee amputation; 

[0036] Fig. 4 is a diagrammatic view depicting the endoskeletal 
prosthesis of Fig. 2 after the pylon thereof has been cov- 



ered with a prosthetic foam that has been shaped to 
match the sound leg of a user; 

[0037] pig. 5 is a diagrammatic view depicting the endoskeletal 
prosthesis of Fig. 3 after the upper and lower pylons 
thereof have been covered with prosthetic foam that has 
been shaped to match the sound leg of a user; 

[0038] pig. 6 is a diagrammatic view of a prior art below knee en- 
doskeletal prosthesis after the foam-covered pylon 
thereof has been covered by an elastic cosmetic cover for 
a length of time sufficient to allow development of visible 
demarcation lines; 

[0039] Fig. 7 is a diagrammatic view of a prior art above knee en- 
doskeletal prosthesis after the foam-covered pylons 
thereof have been covered by an elastic cosmetic cover for 
a length of time sufficient to allow development of visible 
demarcation lines; 

[0040] Fig. 8 is a diagrammatic view of the endoskeletal prosthe- 
sis of Fig. 4 after it is covered by the novel cosmetic cover 
but before the novel cosmetic cover has been heat- 
treated; 

[0041] Fig. 9 is a diagrammatic view of the endoskeletal prosthe- 
sis of Fig. 8 after the novel cosmetic cover has been heat- 
treated; 



[0042] pig. 10 is a diagrammatic view depicting the endoskeletal 
prosthesis of Fig. 5 after the prosthetic foam has been 
covered with the novel prosthetic cover of this invention; 
and 

[0043] pig. 11 is a diagrammatic view depicting the endoskeletal 

prosthesis of Fig. 10 after the prosthetic foam has been 

covered with the novel prosthetic cover of this invention. 
Detailed Description 

[0044] Referring to Fig. 1, it will there be seen that the reference 
numeral 10 denotes an illustrative embodiment of the 
novel cosmetic cover. It includes a distal end 12 that is 
adapted to cover a prosthetic foot, a proximal end 14 
adapted to cover at least the distal end of a prosthetic 
socket, and a medial part 16 adapted to cover a pylon in 
below knee amputations. In above knee amputations it 
covers a prosthetic knee and upper (thigh) and lower (calf) 
pylons. 

[0045] Fig. 2 depicts an endoskeletal prosthesis 18 that includes 
a socket 20 adapted to receive a residual limb, a pylon 22, 
and a prosthetic foot 24. When prosthesis 18 has been 
completed, only pylon 24 is covered with a prosthetic 
foam. Socket 20 and prosthetic foot 24 are not covered by 
said foam. 



[0046] pig. 3 depicts an endoskeletal prosthesis 18a that includes 
a socket 20 adapted to receive a residual limb, a pros- 
thetic knee 26, an upper pylon 28, a lower pylon 30, and a 
prosthetic foot 26. It should be understood that only py- 
lons 24 and 26 are covered with a prosthetic foam, i.e., 
socket 20, prosthetic knee 22, and prosthetic foot 26 are 
not covered by said foam. 

[0047] pig. 4 depicts endoskeletal prosthesis 18 of Fig. 2 after 
pylon 22 thereof has been covered in prosthetic foam 32. 
Note that socket 20 and prosthetic foot 24 are not cov- 
ered by said foam. 

[0048] Fig. 5 depicts endoskeletal prosthesis 18a of Fig. 3 after 
upper pylon 28 and lower pylon 30 have been covered in 
prosthetic foam 32a, 32b. Note that socket 20 and pros- 
thetic foot 24 are not covered by said foam. 

[0049] Fig. 6 depicts a prior art below knee endoskeletal pros- 
thesis after it has been covered by a prior art elastic cos- 
metic cover 34 for a length of time sufficient to allow de- 
velopment of visible demarcation line 36 at the juncture 
of the proximal end of prosthetic foot 24 and the distal 
end of foam 34 and visible demarcation line 38 at the 
juncture of the proximal end of foam 34 and the distal 
end of socket 20. The development of visible demarcation 



lines 36 and 38 clearly diminishes the aesthetic appeal of 
prosthesis 18. 

[0050] pig. 7 depicts a prior art above knee endoskeletal pros- 
thesis after upper pylon 28 has been covered by a prior 
art elastic cosmetic cover 34a for a length of time suffi- 
cient to allow development of visible demarcation line 36a 
at the juncture of prosthetic foot 24 and the distal end of 
foam 34b. Another visible demarcation line 38a is formed 
at the juncture of the proximal end of foam 34a and the 
distal end of socket 20. The development of visible de- 
marcation lines 36a and 38a clearly diminish the aesthetic 
appeal of the prosthesis. 

[0051] pig. 8 depicts novel cosmetic cover 10 disposed in overly- 
ing relation to the endoskeletal prosthesis of Fig. 4. Wrin- 
kle lines 42 are intended to convey the understanding that 
novel cosmetic cover 10 is not highly elastic and therefore 
does not conform tightly to prosthetic foam 32 when ini- 
tially disposed in overlying relation thereto and therefore 
does not apply shrinkage-causing uniform pressure 
thereto. 

[0052] Fig. 9 shows novel cosmetic cover 10 after the loose-fit 
represented by wrinkle lines 42 has been changed to a 
form-fitting fit. A suitable source of heat, represented 



here by a hand-held hot air blower 44, is used to heat 
novel cosmetic cover 10 at preselected areas until it 
shrinks in all heated areas and all wrinkle lines 42 are re- 
moved. The resulting fit conforms exactly to the contour 
of underlying prosthetic foam 32 and therefore reveals the 
details of the underlying prosthetic foam, just as if cos- 
metic cover 10 were of elastic construction, even though it 
is of relatively inelastic, yet easily deformable construc- 
tion. Because novel cosmetic cover 10 is of substantially 
inelastic, yet easily deformable construction, it applies no 
inwardly-directed pressure to prosthetic foam 34. Said 
foam 34 therefore does not shrink with the passage of 
time and visible demarcation lines 36, 38 of the prior art 
do not appear. 

[0053] pig. 10 depicts novel cosmetic cover 10 disposed in over- 
lying relation to the endoskeletal prosthesis of Fig. 5. 
Wrinkle lines 42 are intended to convey the understanding 
that novel cosmetic cover 10 is not highly elastic and 
therefore does not conform tightly to prosthetic foam 34 
when initially disposed in overlying relation thereto and 
therefore does not apply shrinkage-causing uniform pres- 
sure thereto. 

[0054] pig. 11 shows novel cosmetic cover 10 after the loose-fit 



represented by wrinkle lines 42 has been changed to a 
form-fitting fit. A suitable source of heat, represented by 
a hand-held hot air blower 44, is used to heat novel cos- 
metic cover 10 at preselected areas until it shrinks in all 
heated areas and all wrinkle lines 42 are removed. The re- 
sulting fit conforms exactly to the contour of underlying 
prosthetic foam 34 and therefore reveals the details of the 
underlying prosthetic foam, just as if cosmetic cover 10 
were of elastic construction, even though it is of relatively 
inelastic, yet easily deformable construction. Because 
novel cosmetic cover 10 is of substantially inelastic, yet 
easily deformable construction, it applies no inwardly-di- 
rected pressure to prosthetic foam 34. Said foam there- 
fore does not shrink with the passage of time and visible 
demarcation lines 36 and 38 of the prior art (Fig. 7) do 
not appear. 

[0055] Novel cosmetic cover 10 is formed of plastic that is 

molded at a small size and then pre-stretched to a larger 
size. Fig. 1 is intended to depict a cosmetic cover 10 after 
it has been heated and stretched. However, since the 
stretching is either uniform or preferential and the draw- 
ing is not to scale, Fig. 1 may also be interpreted as de- 
picting the plastic cosmetic cover after it has been molded 



at a small size and before it has been heated and 
stretched uniformly to a larger size. After the stretching 
procedure is concluded, the stretched cosmetic cover is 
maintained at its larger size and cooled. It fits somewhat 
loosely over a wide range of sizes of endoskeletal pros- 
theses, exhibiting wrinkle lines 42 as aforesaid. Signifi- 
cantly, many areas of cosmetic cover 10 fit precisely to 
the underlying endoskeletal prosthesis, including the 
prosthetic foam. Only those parts that are loose need to 
be heat-treated in the manner depicted in Figs. 9 and 11. 

[0056] Novel cosmetic cover 10 fits such a large range of sizes of 
endoskeletal prostheses that only one or two pre- 
stretched sizes is needed to fit almost all endoskeletal 
prostheses. The novel cosmetic cover thus provides the 
benefit of perfectly conforming to the underlying pros- 
thetic foam so that no structural details are obliterated 
while providing no uniform pressure on the underlying 
foam and therefore developing no demarcation lines of 
the type present in prior art endoprostheses. 

[0057] Th e invention has similar utility in the construction of en- 
doprosthetic arms. For example, if used in prosthetic arm 
construction, it would prevent formation of visible lines of 
demarcation at the juncture of a prosthetic wrist and the 



distal end of a foam-covered forearm pylon and at the 
juncture of the proximal end of the foam-covered forearm 
pylon and a prosthetic elbow, for example. 

[0058] it w i|| thus be seen that the objects set forth above, and 
those made apparent from the foregoing description, are 
efficiently attained. Since certain changes may be made in 
the above construction without departing from the scope 
of the invention, it is intended that all matters contained 
in the foregoing description or shown in the accompany- 
ing drawings shall be interpreted as illustrative and not in 
a limiting sense. 

[0059] it is also to be understood that the following claims are 
intended to cover all of the generic and specific features 
of the invention herein described, and all statements of 
the scope of the invention that, as a matter of language, 
might be said to fall therebetween. 

[0060] n ow that the invention has been described, 



